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ABSTRACT

Background. Surgical site infections after breast surgery
range from 1 to 16%. Both the American Society of Breast
Surgeons (ASBrS) and the American Association of Plastic
Surgeons guidelines lack clarity on postoperative antibiotic
prophylaxis (AP) after mastectomy. We surveyed the
ASBrS membership to understand their practice patterns of
AP after mastectomy and familiarity with ASBrS
guidelines.

Methods. A self-designed, 19-question survey was
emailed to all 2934 ASBrS members. Information was
obtained on the participants’ training, familiarity with
ASBrS guidelines, and practices of prescribing periopera-
tive AP after mastectomy with/without reconstruction and
with indwelling drains.

Results. In total, 556 (19%) responses were analyzed. Half
were fellowship-trained breast surgeons/surgical oncolo-
gists (50.2%), with 55.6% having practiced for > 15 years
and 66.9% in community/private practice. Only 53.6%
reported familiarity with ASBrS guidelines for periopera-
tive AP. Most (> 90%) surgeons reported “always”
placing drains after mastectomy and “always” prescribing
preoperative AP. Postoperatively, preference for continu-
ing AP in cases with drains in place varied by procedure:
7.7% when no reconstruction, 29.1% when autologous-
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only, and 52.5% when implant reconstruction. Academic
surgeons were less likely than surgeons in community/
private practice to continue postoperative AP, whether for
the duration of indwelling drains (5.1% versus 9.4%) or
even till 7 days postoperatively (0.6% versus 3.2%)
(p < 0.05).

Conclusions. Surgeons uniformly adhere to ASBrS
guidelines for preoperative AP. However, there is wide
variation in AP postoperatively in patients with/without
reconstruction and with indwelling drains. Our results
highlight the need for high-quality evidence based on
which guidelines must be updated, and the need to famil-
iarize surgeons with current guidelines.

Contemporary evidence shows that the incidence of
surgical site infections (SSI) after breast surgery ranges
from 1 to 16%,' which is high for surgeries that are
considered “clean procedures” as defined by the Centers
for Disease Control and Prevention (CDC) wound classi-
fication system.” Apart from increasing postoperative
morbidity, SSIs also increase costs and healthcare utiliza-
tion.>® Rates of SSI are higher in patients with locally
advanced disease, larger breast size, or previous surgery or
radiation, as well as in patients receiving neoadjuvant
chemotherapy, undergoing longer operations, axillary dis-
section, synchronous bilateral procedures or breast
reconstruction, or those with indwelling drains.’

A survey of the American Society of Breast Surgeons
(ASBrS) membership in 2012 revealed wide variation in
postoperative antibiotic prophylaxis prescribing practices
for patients undergoing mastectomy, especially for cases
with immediate reconstruction or those with indwelling
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drains.” Level-1 evidence demonstrates that the use of
perioperative prophylactic antibiotics (PPA) leads to lower
rates of SSI for general surgical and orthopedic operations.
As a result, the Centers for Medicare and Medicaid Ser-
vices (CMS) incorporated antibiotic quality metrics (QMs)
into the Physicians Quality Reporting System (PQRS).’
ASBIS also revised its guidelines in 2018° and supports
Surgical Care Improvement Project (SCIP) QMs for use of
PPA in patients undergoing breast and axillary procedures,
and recommends giving the first dose of antibiotic pro-
phylaxis within 1 h of the surgical incision and
discontinuing antibiotic prophylaxis within 24 h. The
American Society of Plastic Surgeons (ASPS) also advo-
cates for similar practice in patients who do not have drains
in place.® However, the guidelines defining the role of
antibiotics when drains are in place are less clear and are
often left to surgeons’ discretion. Moreover, if proximity of
the drain to an implant is documented or if the antibiotic
prophylaxis is switched to an oral regimen, it becomes
SCIP compliant.” Current recommendations from multiple
guidelines regarding perioperative antibiotic prophylaxis
are summarized in Table 1.

Presently, there are limited data on the effectiveness of
postoperative antibiotic prophylaxis after mastectomy,
particularly in cases with indwelling drains. The resultant

ambiguity in clinical practice guidelines has the potential
to manifest as widespread variation in patterns of antibiotic
prophylaxis, and thus impact clinical outcomes. There is,
however, a lack of recent data regarding current antibiotic
prophylaxis practices among breast surgeons in this regard.
Thus, this study reports patterns of antibiotic prophylaxis
preoperatively and postoperatively, and highlights scenar-
ios where there is a lack of evidence-based
recommendations and decisions are left to surgeons’ dis-
cretion, such as with indwelling drains.

METHODS
Study Setting and Population

A cross-sectional survey of the ASBrS membership was
conducted from January to March 2021, after receiving
ethical approval from the institutional review board of Aga
Khan University Hospital (AKUH), Pakistan. The ASBrS
was founded in 1995 and consists of almost 3000 members
from the USA and over 50 other countries globally.
Members include academic and community surgeons, as
well as nonsurgeon physicians, allied health care profes-
sionals, residents, and fellows interested in breast disease.
The target ASBrS membership for our survey were

TABLE 1 Existing guidelines on the use of perioperative prophylactic antibiotics (PPA) for surgical site infection (SSI) prevention in patients

undergoing mastectomy

Organization Recommendation

American Society of Breast Surgeons
(ASBrS)—2018’

PPA are indicated in patients undergoing mastectomy, with or without any type of axillary
dissection or reconstruction, to prevent SSI

A first-generation cephalosporin is the PPA of choice unless the patient is allergic/has a history of
methicillin-resistant Staphylococcal aureus (MRSA) infection

Continuation of antibiotics after the initial PPA is discouraged unless there is a specific clinical

indication

Quote ASPS Guidelines’: “If a drain is present, the role of antibiotics is less clear and should be left
to physician preference... Overall, surgeons should adhere to their specific state and hospital
guidelines on antibiotic administration”

Surgical Care Improvement Project
(SCIP)—2006'

PPA should be received within 1 h prior to surgical incision

Choice of agent for PPA should be consistent with published guidelines

Prophylactic antimicrobial discontinued within 24 h of surgery end time

American Society of Plastic Surgeons
(ASPS)—2014,° 2015°

Preoperative antibiotic prophylaxis is recommended for patients undergoing clean cosmetic breast
surgery (with and without implant) to reduce risk of surgical-site infection

Patients undergoing postmastectomy expander/implant breast reconstruction should receive a
preoperative dose of an appropriate intravenous antibiotic initiated 60 min or less from the time
of incision (within 2 h for antibiotics with longer infusion times). Unless a drain is present, PPA
should be discontinued within 24 h of completion of the procedure

If a drain is present, the role of antibiotics is less clear and should be left to physician preference.
Of note, documenting a drain in proximity to the implant as a reason for continuation of
intravenous antibiotics beyond the 24-h postoperative period or switching to postoperative
antibiotics within 24 h of procedure completion is compliant with current SCIP guidelines.
Presently, there is limited evidence on postoperative antibiotic prophylaxis. Overall, surgeons
should adhere to their specific state and hospital guidelines on antibiotic administration
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independently credentialed breast, general, and gyneco-
logic surgeons performing oncologic breast procedures.
Trainees and respondents with incomplete survey respon-
ses were excluded.

Survey Characteristics and Dissemination

Data were collected by means of a survey that was
developed after extensive review of the literature. The
survey was beta-tested among ten breast surgeons to gauge
feasibility and comprehensibility, and areas warranting
improvement were addressed. The final questionnaire,
approved by Aga Khan University Hospital’s institutional
review board (IRB) and ASBrS Research Committee,
consisted of 19 questions that explored participants’
training, experience, region of practice, familiarity with
ASBrS antibiotic prophylaxis guidelines, and their practice
of prescribing PPA with/without reconstruction and with
indwelling drains. To maintain anonymity, the question-
naire did not record surgeons’ names. There were no risks,
immediate benefits, or incentives for participation in the
survey.

This voluntary survey, available in English only, was
preceded by a consent form explaining the nature and
intent of the questionnaire. Both were emailed to all
members of the ASBrS (total population purposive sam-
pling). Nonsurgeon members of the ASBrS were
automatically directed to the end of the survey by means of
a preliminary screening question at the start of the survey.
Reminder emails were sent 30 and 45 days after the initial
email. The survey closed at 60 days.

Statistical Analysis

Data were analyzed using SPSS version 22. Descriptive
statistics for categorical variables were presented as fre-
quencies and percentages. Associations between surgeon
characteristics and PPA-prescribing patterns were studied
using chi-square and Fisher’s exact test. A p-value of
< 0.05 was considered as significant throughout the study.

RESULTS
Demographics

A total of 614 of 2934 (20.9%) ASBrS members
responded to the survey. After excluding trainees (n = 15)
and respondents with incomplete responses (n = 43), a
final sample of 556 surgeons (19% response rate) was
analyzed.

Most respondents were fellowship-trained breast/surgi-
cal oncologists (50.2%) or general surgeons (49.3%), with

the vast majority (91.5%) practicing in USA. The other
countries included Canada (2.2%), as well as countries in
Asia (3.2%) and Europe (1.3%). Among surgeons prac-
ticing in USA, there was a fairly equal distribution of
respondents across the four geographical regions. Two-
thirds of surgeons belonged to community/private practices
(66.9%), while 28.4% practiced in academic/university
settings. The majority had > 15 years of experience
(55.6%) and had a breast-only practice (60.8%). Demo-
graphics are presented in Table 2.

Surgeons in the USA were more likely to have a breast-
only practice than surgeons from other countries (63.3%
versus 34%; p < 0.001). However, breast surgeons in USA
were more likely to perform only zero to one mastectomy

TABLE 2 Demographic characteristics of surgeons

Variable n =556

n (%)
Qualification
Fellowship-trained breast surgeon/surgical oncologist 279 (50.2)
General surgeon 274 (49.3)
Obstetrician/gynecologist performing breast procedures 3 (0.5)
Years in practice
< 1 year 9 (1.6)
1-5 years 77 (13.8)
6-10 years 84 (15.1)
11-15 years 77 (13.8)
> 15 years 309 (55.6)
Country of practice
USA 509 (91.5)
Other 47 (8.5)
Region in USA n =509
South 158 (31.0)
Northeast 129 (25.3)
West 112 (22.0)
Midwest 110 (21.6)
Setting of practice
Community/private practice 372 (66.9)
Academic/university practice 158 (28.4)
Other 26 (4.7)
Percentage of practice dedicated to breast surgery
100% (breast-only practice) 338 (60.8)
51-99% 121 (21.8)
25-50% 68 (12.2)
< 25% 29 (5.2)
Approximate number of mastectomies performed
0-1 per week 269 (48.4)
24 per week 266 (47.8)
5 or more per week 21 (3.8)
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per week (50.1% versus 29.8%; p = 0.014), while those
from other countries were more likely to perform between
two and four per week (68.1% versus 46%; p = 0.014).

Preoperative Antibiotic Prophylaxis

In patients undergoing mastectomy, irrespective of drain
placement or reconstruction, 92.1% of surgeons reported
that their patients routinely/“always” received preopera-
tive antibiotic prophylaxis (Fig. 1). The most common
choice of antibiotic was a cephalosporin (93.7%). Surgeons
from other countries were less likely than surgeons in the
USA to use cephalosporins (76.6% versus 95.3%), and
more likely to use penicillins (12.8% versus 3.7%) or flu-
oroquinolones (4.3% versus 0%; p < 0.001).

Surgeons practicing in the USA were significantly
(p = 0.002) more likely to routinely prescribe preoperative
antibiotic prophylaxis (93.5% versus 76.6%), while those
from other countries were more likely to “never” use
preoperative antibiotic prophylaxis (8.5% versus 2%).
Surgeons with a breast-only practice were significantly
more likely to “always” give a single dose of preoperative
antibiotic prophylaxis (94.1% versus 89%) and less likely
to “never” administer preoperative antibiotic prophylaxis
(1.2% versus 4.6%), as compared with surgeons without a
dedicated breast-only practice (p = 0.030).

Postoperative Antibiotic Prophylaxis

Postoperative antibiotic prophylaxis patterns displayed
considerable variation. In patients undergoing mastectomy
without immediate reconstruction, 64.4% reported discon-
tinuing antibiotics after a single preoperative dose, and

5.4% 2.5%
o 0

92.1%
@ Single dose in all patients
@ Single dose only in high-risk patients

None given

FIGURE 1 Preoperative antibiotic prophylaxis practices

10.6% reported continuation of prophylaxis for 24 h post-
operatively (Table 3). Others chose to either continue
prophylactic antibiotics for the duration of indwelling
drains (7.7%) or only in patients they considered at high
risk (7.7%), or only used local antisepsis (chlorhexi-
dine/betadine) at drain insertion site postoperatively.
Rarely, surgeons even “routinely continued prophylactic
antibiotics for 7 days postoperatively” (2.3%). The most
common choice of antibiotic for postoperative antibiotic
prophylaxis was also a cephalosporin (70.3%).

Surgeons with a breast-only practice were less likely to
not administer postoperative antibiotic prophylaxis (59.5%
versus 72%; p = 0.005) and more likely to continue post-
operative antibiotic prophylaxis for the duration of
indwelling drains (9.8% versus 4.6%) or for patients they
considered at high risk (9.2% versus 5.5%). Surgeons in
USA were more likely to continue postoperative prophy-
laxis till only 24 h postoperatively (11.6% versus 0%), and
less likely to continue antibiotic prophylaxis till 7 days
postoperatively (1% versus 17%) or in those they consid-
ered at high risk (7.1% versus 14.9%; p < 0.001).

Drains and Prophylaxis

The vast majority of surgeons (93.7%) reported always
placing drains when performing mastectomy without
reconstruction. Only 42.1% of respondents allowed
patients with drains to shower the day after surgery, while
21.8% did not allow patients to wet the drain site while
drains were in place (Table 3). Surgeons with > 15 years of
experience were significantly more likely to not allow their
patients to wet the insertion site of an indwelling drain
(27.2% versus 15%; p = 0.002). Moreover, surgeons
practicing in countries other than USA were significantly
more likely to not allow patients with indwelling drains to
wet the drain insertion site (31.9% versus 20.8%;
p = 0.039). Compared with those in community/private
practice, surgeons practicing in academic settings were
significantly less likely to continue postoperative antibiotic
prophylaxis for the duration of indwelling drains (5.1%
versus 9.4%) or till 7 days postoperatively (0.6% versus
3.2%) after mastectomy without reconstruction (p < 0.05).
Surgeons in community/private practices were more likely
than those in academic/university settings to not allow
patients with indwelling drains to wet the drain site (24.5%
versus 12.7%; p = 0.012).

In patients with indwelling drains, continued postoper-
ative antibiotic prophylaxis was most commonly preferred
in cases with implant-based reconstruction (52.9%), fol-
lowed by autologous reconstruction (29.5%). Only 7.9% of
surgeons routinely continued postoperative antibiotic pro-
phylaxis in all patients with indwelling drains (Fig. 2).
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TABLE 3 Surgeons’ practice
patterns with regard to antibiotic
prophylaxis

Question N = 556
n (%)
In patients with indwelling drains:
I allow patients to start showering the day after surgery (postoperative day 1) 234 (42.1)
I do not allow patients to wet the drain site while drains are in place 121 (21.8)
My instructions regarding wetting the drain site vary in those with and without 111 (20.0)
reconstruction
I allow patients to shower when original dressing is removed (drain still in place) 90 (16.2)
In patients with indwelling drains, postoperative antibiotic prophylaxis is continued:
Routinely in patients with no reconstruction 44 (7.9)
Only in cases with autologous reconstruction 164 (29.5)
Only in cases with implant-based reconstruction 294 (52.9)
Do not continue postoperative antibiotic prophylaxis except in high-risk* patients 54 (9.7)
In patients undergoing mastectomy without immediate reconstruction:
I do not administer prophylactic antibiotics postoperatively 358 (64.4)
I continue prophylactic antibiotics for 24 h postoperatively 59 (10.6)
I continue prophylactic antibiotics for the duration of indwelling drains postoperatively 43 (7.7)
I continue prophylactic antibiotics postoperatively only in those I consider high-risk* 43 (7.7)
I only use local antisepsis (chlorhexidine/betadine) at drain insertion site postoperatively 40 (7.2)
I continue prophylactic antibiotics for 7 days postoperatively 13 (2.3)
In patients undergoing immediate reconstruction without implants (autologous):
We continue prophylactic antibiotics for the duration of indwelling drains postoperatively 162 (29.1)
We do not continue prophylactic antibiotics postoperatively 130 (23.4)
We continue prophylactic antibiotics for 24 h postoperatively 118 (21.2)
We continue prophylactic antibiotics for 7 days postoperatively 84 (15.1)
We only use local antisepsis (chlorhexidine/betadine) at drain insertion site postoperatively 31 (5.6)
We continue prophylactic antibiotics postoperatively only in those I consider high-risk* 21 (3.8)
We do not use any perioperative (neither pre-nor postoperative) antibiotic prophylaxis 10 (1.8)
In patients undergoing immediate reconstruction with implants:
We continue prophylactic antibiotics for the duration of indwelling drains postoperatively 292 (52.5)
We continue prophylactic antibiotics for 7 days postoperatively 130 (23.4)
We continue prophylactic antibiotics for 24 h postoperatively 62 (11.2)
We do not continue prophylactic antibiotics postoperatively 49 (8.8)
We only use local antisepsis (chlorhexidine/betadine) at drain insertion site postoperatively 14 (2.5)
We continue prophylactic antibiotics postoperatively only in those I consider high-risk* 5(0.9)
We do not use any perioperative (neither pre-nor postoperative) antibiotic prophylaxis 4 (0.7)

*High-risk patients defined as those with comorbidity (diabetes, obesity, etc.) or those receiving neoad-

juvant chemotherapy.

Reconstruction and Prophylaxis

Almost two-thirds (66.2%) of respondents reported that
> 50% of patients eligible for and offered immediate
reconstruction, opted for it. This was most commonly
performed by a board-certified plastics/reconstructive sur-
geon (96.4%). Thus, understandably, 89.6% of respondents
reported that the decision to continue prophylactic antibi-
otics postoperatively was made by the plastics/
reconstructive surgeon. Interestingly, compared with US
surgeons, a significantly greater percentage of surgeons

from other countries reported that the decision to continue
antibiotic prophylaxis postoperatively was made by the
oncologic surgeon themselves (23.4% versus 1.4%;
p < 0.001). Moreover, surgeons with a breast-only practice
were more likely to report > 50% of their eligible patients
opting for immediate reconstruction (77.5% versus 48.6%;
p < 0.001).

Great variation was seen in the patterns of postoperative
antibiotic prophylaxis given to patients by the surgical
team (Table 3). Patients undergoing immediate autologous
reconstruction  were continued on  postoperative
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9.7% 7.9%

29.5%

52.9%

Routinely in patients with no reconstruction
@ Only in cases with autologous reconstruction
BOnly in cases with implant-based reconstruction

Do not administer antibiotics except in high-risk patients

FIGURE 2 Postoperative antibiotic prophylaxis practices amongst
patients with indwelling drains

prophylactic antibiotics for the “duration of indwelling
drains” (29.1%), for 24 h (21.2%), for 7 days (15.1%), or
not at all (23.4%). Surgeons from outside the USA were
more likely to routinely continue postoperative antibiotic
prophylaxis for 7 days (36.2% versus 13.2%; p < 0.001) in
immediate autologous reconstruction.

When reconstruction with implants or expanders was
performed, there was greater reliance on continuation of

11.2%

antibiotics postoperatively, with a majority (52.5%) elect-
ing to continue postoperative antibiotic prophylaxis for the
duration of indwelling drains, for 7 days (23.4%), or for 24
h (11.2%) postoperatively (Fig. 3). A greater percentage of
surgeons with > 15 years of experience reported that their
patients with implant-based reconstruction did not receive
any postoperative antibiotic prophylaxis, as compared with
surgeons with < 15 years of experience (11% versus 6.1%;
p = 0.008). Surgeons with a breast-only practice were less
likely to not continue prophylactic antibiotics postopera-
tively (5.9% versus 13.3%; p = 0.001). Surgeons from
countries outside the USA were also less likely to continue
prophylactic antibiotics postoperatively (4.3% versus
9.2%; p = 0).

ABrS Antibiotic Prophylaxis Guidelines

Only 53.6% of respondents (all of whom were ASBrS
members) reported being familiar with the ASBrS guide-
lines for perioperative antibiotic prophylaxis. Surgeons
with > 15 years of experience (58.6% versus 47.4%;
p = 0.008) and those with a breast-only practice (59.8%
versus 44%; p < 0.001) were significantly more likely to
be familiar with the ASBrS guidelines than those with < 15
years of experience and without a breast-only practice,
respectively.

23.4%

Mastectomy with Implant-based Reconstruction

52.5%

| 8.8%

15.1%

21.2%

Mastectomy with Autologous Reconstruction 20 19%

2.3%

10.6%
I 7.7%

Mastectomy without Reconstruction

64.4%

0% 10%

20% 30% 40% 50% 60% 70% 80% 90% 100%

We continue prophylactic antibiotics for 7 days post-operatively

We continue prophylactic antibiotics for 24 hours post-operatively

B We continue prophylactic antibiotics for the duration of indwelling drains post-operatively

@1 do not administer prophylactic antibiotics post-operatively

FIGURE 3 Postoperative antibiotic prophylaxis in patients undergoing mastectomy
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The supplementary table shows the complete set of
responses regarding PPA-related practices recorded in the
survey.

DISCUSSION

While the ASBrS/SCIP guidelines are explicit about
preoperative antibiotic prophylaxis, they leave much of the
postoperative prophylaxis decision-making up to the sur-
geons’ discretion, especially in cases with immediate
reconstruction or in the presence of drains.' As expected,
the results of our survey of the ASBrS members reflect the
lack of clarity of these guidelines/recommendations.

This survey demonstrates uniformity in the choice of
antibiotic (cephalosporins 93.7%) and the practice of pre-
operative antibiotic prophylaxis for mastectomy (92.1%),
unaffected by choice of reconstruction or by use of drains.
This is in keeping with SCIP guidelines, endorsed by the
ASBrS.? However, there was widespread variation in the
use of postoperative antibiotic prophylaxis among patients
with drains, with and without immediate reconstruction.

While 64.4% of surgeons did not opt to continue post-
operative antibiotic prophylaxis in cases without
reconstruction, only 23.4% reported discontinuation of
prophylaxis in cases of immediate autologous reconstruc-
tion and 8.8% in cases of implant-based reconstruction.
The preference to discontinue prophylaxis postoperatively
in the nonreconstructed category is significantly associated
with practicing in an academic setting, indicating greater
compliance with SCIP QMs.

Although most respondents seem to rely on prolonged
antibiotic prophylaxis in immediate reconstruction, there
does not appear to be a consensus on duration of postop-
erative prophylaxis. Moreover, there is an increased
reliance on antibiotics after implant-based reconstruction,
compared with autologous reconstruction. Within autolo-
gous reconstruction, there is a fairly even distribution
between preference to discontinue prophylaxis postopera-
tively (23.9%), continue for 24 h postoperatively (21.3%),
or continue for the duration of drains (29.4%). In contrast,
in cases of implant-based reconstruction, there is a greater
preference for continuing prophylaxis for the duration of
indwelling drains (51.9%). While the Michigan Breast
Reconstruction Outcome Study (2002)'°  demonstrated
higher infection rates among expander/implant-based
reconstruction compared with autologous reconstruction, a
more recent review of 9230 women who had either autol-
ogous, prosthetic, or hybrid reconstruction showed no
significant difference between infection rates after adjust-
ing for confounders."'

Surgeons with a breast-only practice reported a greater
reliance on antibiotic prophylaxis postoperatively not only
in patients they considered at high risk but also in the
nonreconstructed breast category, and were more likely to
continue prophylaxis for the duration of indwelling drains.
Surgeons from countries other than the USA were also
more likely to continue postoperative antibiotic prophy-
laxis for 7 days in cases with immediate autologous
reconstruction. Surgeons with > 15 years of experience
were more likely to discontinue postoperative antibiotic
prophylaxis in patients with implant-based reconstruction,
as compared with surgeons with< 15 years of experience,
perhaps indicating lack of comfort owing to lack of
prospective data. Such widespread variation truly reflects a
lack of consensus/guidelines, further exacerbated by sur-
geons’ experience and country of practice. Additionally,
varying SSI rates across different institutions' and settings
may also lead to differing practices among surgeons.
However, data regarding SSI rates across different peri-
operative antibiotic prophylaxis regimens do not appear to
support these differing practices.

Though the ASPS endorses a single preoperative dose of
antibiotics for mastectomy with implant-based reconstruc-
tion and suggests discontinuing antibiotics within 24 h in
patients who do not have drains in place,®” the guidelines
lack clarity on recommended practice in the presence of
indwelling drains. Moreover, the ASPS guidelines add a
further tier of confusion by mentioning that the presence of
a drain in proximity of an implant may be a reason for the
continuation of antibiotic prophylaxis. High rates of
infection, as reported by Hai et al. (a systematic review)'?
ranging from 2.1% to 31.6% among patients receiving
standard of care as per ASPS guidelines (discontinuation
within 24 h postoperatively after mastectomy with imme-
diate reconstruction) perhaps lead to reluctance of surgeons
to discontinue antibiotics, especially where guidelines may
allow room to justify longer use of prophylaxis. Moreover,
in patients receiving similar perioperative systemic
antibiotic prophylaxis, the addition of topical antibiotics
may also decrease the risk of SSIs.'> Even when a sys-
tematic review, such as by Wang et al.,'” suggested no
difference in SSI incidence among patients receiving
antibiotics for more versus less than 24 h postoperatively,
after mastectomy with immediate implant-based recon-
struction, the authors were cautious in their
recommendations and stressed the need for future
prospective trials to provide high-quality evidence.' Their
caution perhaps reflects the paucity of evidence as their
review included only one randomized controlled trial.

In theory, bacterial colonization of drains might pre-
dispose to SSI postmastectomy, partly by acting as a
conduit for bacterial entry.'* Up to one-third of drains may
be colonized after 1 week postmastectomy, and more than
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two-thirds by the second week postprocedure.'”> However,
evidence suggests that continuation of postoperative
antibiotic prophylaxis in addition to preoperative dosages
does not further reduce SSI rates.'® Moreover, there is also
evidence from clinical trials that routine use of preopera-
tive prophylaxis with a cephalosporin does not significantly
lower SSI rates after mastectomy with drain place-
ment.'”'® It is possible that bacteria colonizing drains may
not possess sufficient pathogenicity to cause markedly
increased rates of SSI. Additionally, while local antisepsis
(chlorhexidine disc dressing and hypochlorite rinses of the
drain bulb) may decrease bacterial colonization,'*'? it may
not necessarily lead to significantly reduced SSI.'® Less
than 10% of surgeons in our study reported its sole use as
postoperative prophylaxis in mastectomy with or without
reconstruction.

The 2012 ASBrS membership survey, conducted prior
to the 2018 ASBrS recommendations, also showed great
variation in surgeons’ practice of postoperative antibiotic
prophylaxis in breast and axillary procedures requiring
drains, regardless of reconstruction.” Our survey, con-
ducted a decade later in 2021, once again shines a spotlight
on similar issues. In addition, just over half of the sampled
ASBrS membership declared themselves aware of the
ASBrS guidelines on perioperative prophylaxis, with less
experienced surgeons and those without a breast-only
practice being less aware. Thus, apart from the lack of
sufficient evidence and clear guidelines, a lack of aware-
ness of existing guidelines may further exacerbate
differences in practice. The results of our study provide
fresh evidence for the acute need for clinical trials and
large-scale international surgical collaborative studies to
substantiate evidence-based antibiotic prophylaxis prac-
tices, as well as for the need to build awareness among the
community of breast surgeons regarding current best
practices. An ongoing randomized controlled trial by the
current research team aims to help fill some of the gaps in
evidence.”>?' Awareness-building interventions can be
designed in the form of periodic optional training modules
for ASBrS members, or attractive infographics dissemi-
nated routinely via email. The need to intervene is all the
more urgent given the growing global focus on healthcare
utilization and costs, as well as antimicrobial stewardship.

This study has a few limitations of note. Less than 10%
of respondents belonged to countries besides the USA.
However, within the USA, the sample included surgeons
across geographic regions and settings of practice (com-
munity/private or academic), boosting the generalizability
of our results. The characteristics of respondents in our
study, particularly geographic region, setting of practice,
and percentage of practice dedicated to breast surgery, are
similar to those seen in previous surveys of the ASBrS
membership, further ensuring the generalizability of our

findings.*> Another limitation is the lack of comprehen-
siveness of the survey, which may have overlooked subtler
variations in practice in a bid to shed light on specific
problems. Additionally, the mode of dissemination (via
email) may have led to a selection bias, while the nature of
the questions (pertaining to adherence to clinical best
practices) may have elicited response bias from surgeons.
Lastly, as the target population consisted only of ASBrS
membership, our survey did not include the perspectives of
plastic/reconstructive surgeons, even though they perform
the majority of immediate reconstructions. This highlights
a gap that future studies can aim to fill.

CONCLUSION

While there is adherence to SCIP, ASBrS and ASPS
guidelines of prescribing preoperative antibiotic prophy-
laxis for mastectomy, there is obvious lack of comfort with
discontinuation of antibiotic prophylaxis postoperatively in
reconstruction, especially with drains. Though guidelines
recommend discontinuing antibiotics postoperatively, there
is a need to familiarize the ASBrS members with existing
guidelines. Because of lack of uniformity in SSI defini-
tions, differences in interpretation of perioperative
antibiotic prophylaxis guidelines, quality of the available
data, and inclusion of different types of breast operation in
most studies, there is a need for randomized control trials
(RCTs) to bridge gaps in the literature and achieve stan-
dardization in practice. There is also a need to educate
breast surgeon members of the ASBrS on current periop-
erative prophylaxis guidelines.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1245/s10434-
022-12223-7.

FUNDING Department of Surgery, Aga Khan University, Karachi,
Pakistan.

DISCLOSURE All authors have no disclosures. The abstract of
this article has been published in the 23rd Annual Meeting of the
American Society of Breast Surgeons (ASBrS), which took place over
6-10 April 2022 (volume XXIII: Abstract ID number 1147481).

REFERENCES

1. Bratzler DW, Hunt DR. The surgical infection prevention and
surgical care improvement projects: national initiatives to
improve outcomes for patients having surgery. Clin Infect Dis.
2006;43(3):322-30.

2. Dudeck MA, Weiner LM, Allen-Bridson K, et al. National
Healthcare Safety Network (NHSN) report, data summary for
2012, device-associated module. Am J Infect Control.
2013;41(12):1148-66.

3. Surgeons TASoB. Consensus guideline on preoperative antibi-
otics and surgical site infection in breast surgery. 2018; https://


https://doi.org/10.1245/s10434-022-12223-7
https://doi.org/10.1245/s10434-022-12223-7
https://www.breastsurgeons.org/resources/statements

6322

A. K. Sattar et al.

10.

11.

12.

13.

www.breastsurgeons.org/resources/statements. Accessed 19 June
2022.

. Gallagher M, Jones DJ, Bell-Syer SV. Prophylactic antibiotics to

prevent surgical site infection after breast cancer surgery.
Cochrane Database Syst Rev. 2019;9:CD005360.

. Pastoriza J, McNelis J, Parsikia A, et al. Predictive factors for

surgical site infections in patients undergoing surgery for breast
carcinoma. Am J Surg. 2020;87(1):68-76.

. Francis SH, Ruberg RL, Stevenson KB, et al. Independent risk

factors for infection in tissue expander breast reconstruction.
Plast Reconstr Surg. 2009;124(6):1790-6.

. Brahmbhatt RD, Huebner M, Scow JS, et al. National practice

patterns in preoperative and postoperative antibiotic prophylaxis
in breast procedures requiring drains: survey of the American
Society  of  Breast  Surgeons. Ann  Surg  Oncol.
2012;19(10):3205-11.

. Ariyan S, Martin J, Lal A, et al. Antibiotic prophylaxis for pre-

venting surgical-site infection in plastic surgery: an evidence-
based consensus conference statement from the American Asso-
ciation of Plastic Surgeons. Plast Reconstr  Surg.
2015;135(6):1723-39.

. Alderman A, Gutowski K, Ahuja A, Gray D. ASPS clinical

practice guideline summary on breast reconstruction with
expanders and implants. Plast Reconstr Surg. 2014;134(4):648e—
55e.

Alderman AK, Wilkins EG, Kim HM, Lowery JC. Complications
in postmastectomy breast reconstruction: two-year results of the
Michigan Breast Reconstruction Outcome Study. Plast Reconstr
Surg. 2002;109(7):2265-74.

Costa MA, Rommer E, Peric M, et al. Incidence of surgical-site
infection is not affected by method of immediate breast recon-
struction. Plast Reconstr Surg. 2013;132(1):20e—9e.

Hai Y, Chong W, Lazar MA. Extended prophylactic antibiotics
for mastectomy with immediate breast reconstruction: a meta-
analysis. Plast Reconstr Surg. 2020;8(1).

Wang F, Chin R, Piper M, Esserman L, Sbitany H. Do prolonged
prophylactic antibiotics reduce the incidence of surgical-site
infections in immediate prosthetic breast reconstruction? Plast
Reconstr Surg. 2016;138(6):1141-9.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Degnim AC, Scow JS, Hoskin TL, et al. Randomized controlled
trial to reduce bacterial colonization of surgical drains after breast
and axillary operations. Ann Surg. 2013;258(2):240.

Felippe WAB, Werneck GL, Santoro-Lopes G. Surgical site
infection among women discharged with a drain in situ after
breast cancer surgery. World J Surg. 2007;31(12):2293-9.
Throckmorton AD, Boughey JC, Boostrom SY, et al. Postoper-
ative prophylactic antibiotics and surgical site infection rates in
breast surgery patients. Ann Surg Oncol. 2009;16(9):2464-9.
Cabaluna ND, Uy GB, Galicia RM, Cortez SC, Yray MD,
Buckley BS. A randomized, double-blinded placebo-controlled
clinical trial of the routine use of preoperative antibiotic pro-
phylaxis in modified radical mastectomy. World J Surg.
2013;37(1):59-66.

Prudencio RMA, Campos FSM, Loyola ABAT, et al. Antibiotic
prophylaxis in breast cancer surgery. A randomized controlled
trial. Acta Cir Bras. 2020;35(9):202000907.

Degnim AC, Hoskin TL, Brahmbhatt RD, et al. Randomized trial
of drain antisepsis after mastectomy and immediate prosthetic
breast reconstruction. Ann Surg Oncol. 2014;21(10):3240-8.
ClinicalTrials.gov. SSI rates in patients undergoing mastectomy
without reconstruction—a multicenter, double-blinded RCT.
2020; https://clinicaltrials.gov/ct2/show/NCT04577846. Acces-
sed 21 June 2022.

Sattar AK, Zahid N, Shahzad H, Soomro R, Saleem O, Mahmood
SF. Impact of duration of antibiotic prophylaxis on rates of sur-
gical site infection (SSI) in patients undergoing mastectomy
without immediate reconstruction, comparing a single prophy-
lactic dose versus continued antibiotic  prophylaxis
postoperatively: a multicentre, double-blinded randomised con-
trol trial protocol. BMJ Open. 2021;11(7):e049572.

Killelea BK, Modestino AS, Gass J, et al. The 2018 compensation
survey of the American Society of Breast Surgeons. Ann Surg
Oncol. 2019;26(10):3052-62.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://www.breastsurgeons.org/resources/statements
https://clinicaltrials.gov/ct2/show/NCT04577846

	Practice Patterns of Antibiotic Prophylaxis in Patients Undergoing Mastectomy: A Survey of Members of the American Society of Breast Surgeons
	Abstract
	Background
	Methods
	Results
	Conclusions

	Methods
	Study Setting and Population
	Survey Characteristics and Dissemination
	Statistical Analysis

	Results
	Demographics
	Preoperative Antibiotic Prophylaxis
	Postoperative Antibiotic Prophylaxis
	Drains and Prophylaxis
	Reconstruction and Prophylaxis
	ABrS Antibiotic Prophylaxis Guidelines

	Discussion
	Conclusion
	Funding
	References




